Ursolic acid ameliorates thymic atrophy and hyperglycemia in streptozotocin-nicotinamide-induced diabetic mice.
The purpose of this study was to assess the effects of low-dose ursolic acid (UA) on glycemic regulation and immune responses in streptozotocin-nicotinamide (STZ/NA)-induced diabetic mice. Diabetic mice were supplemented with two different doses of UA (0.01 and 0.05%, w/w) or metformin (0.5%, w/w) for 4 weeks. Compared with the untreated diabetic group, UA and metformin significantly improved blood glucose, glycosylated hemoglobin, glucose tolerance, insulin tolerance and plasma leptin levels as well as aminotransferase activity. The plasma and pancreatic insulin concentrations were significantly higher in both UA groups than in the untreated diabetic group. Supplementation with metformin increased the pancreatic insulin level without a change in the plasma insulin level. The relative thymus weights were lower in the untreated diabetic group compared to the non-diabetic group; however, the UA or metformin group had significantly improved thymus weights. Mice receiving UA or metformin supplementation had increased CD4(+)CD8(+) subpopulations in the thymus compared to the untreated diabetic mice. Concanavalin A-stimulated splenic T-lymphocyte proliferation and single-positive (CD4(+) and CD8(+)) subpopulations were significantly higher in the UA-supplemented diabetic groups than in the untreated diabetic group, but lipopolysaccharide-stimulated B-lymphocyte proliferation and the CD19(+) subpopulation were not significantly different among the groups. In the STZ/NA-induced diabetic mice, metformin increased the splenic T-lymphocyte CD4(+) and CD8(+) cell numbers without any change in T-lymphocyte proliferation. Both doses of UA lowered splenic IL-6 levels, whereas metformin increased IFN-γ, IL-6 and TNF-α levels compared to the untreated diabetic mice. These results suggest that low-dose UA may be used as a hypoglycemic agent and immune modulator in non-obese type 2 diabetic mice.